
SEQUENCE LISTING 



<110> McBurney, Robert N. 
Holt, William 
Gwynne, David I. 
Marchionni, Mark 

<120> Therapeutic Methods Comprising Use of a 
Neuregulin 

<130> 04585/048002 

<140> US 09/530,884 
<141> 2000-08-29 

<150> PCT/US98/21349 
<151> 1998-10-08 

<150> US 60/062,109 
<151> 1997-10-14 

<160> 54 

<170> FastSEQ for Windows Version 4.0 

<210> 1 

<211> 745 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . . (744) 

<400> 1 

atg aga tgg cga cgc gcc ccg cgc cgc tec ggg cgt ccc ggc ccc egg 
Met Arg Trp Arg Arg Ala Pro Arg Arg Ser Gly Arg Pro Gly Pro Arg 
15 10 15 

gcc cag cgc ccc ggc tec gcc gcc cgc teg teg ccg ccg ctg ccg ctg 
Ala Gin Arg Pro Gly Ser Ala Ala Arg Ser Ser Pro Pro Leu Pro Leu 
20 25 30 

ctg cca eta ctg ctg ctg ctg ggg ace gcg gcc ctg gcg ccg ggg gcg 
Leu Pro Leu Leu Leu Leu Leu Gly Thr Ala Ala Leu Ala Pro Gly Ala 
35 40 45 

gcg gcc ggc aac gag gcg get ccc gcg ggg gcc teg gtg tgc tac teg 
Ala Ala Gly Asn Glu Ala Ala Pro Ala Gly Ala Ser Val Cys Tyr Ser 
50 55 60 

tec ccg ccc age gtg gga teg gtg cag gag eta get cag cgc gcc gcg 
Ser Pro Pro Ser Val Gly Ser Val Gin Glu Leu Ala Gin Arg Ala Ala 
65 70 75 80 

gtg gtg ate gag gga aag gtg cac ccg cag egg egg cag cag ggg gca 
Val Val He Glu Gly Lys Val His Pro Gin Arg Arg Gin Gin Gly Ala 
85 90 95 



RECEIVED 

F EB 0 5 2002 
' f1 ^HTEHtio^m 



48 



96 



144 



192 



240 



288 



-1- 



etc gac agg aag gcg gcg gcg gcg gcg ggc gag gca ggg gcg tgg ggc 336 
Leu Asp Arg Lys Ala Ala Ala Ala Ala Gly Glu Ala Gly Ala Trp Gly 
100 105 HO 



ggc gat cgc gag ccg cca gec gcg ggc cca egg gcg ctg ggg ccg ccc 
Gly Asp Arg Glu Pro Pro Ala Ala Gly Pro Arg Ala Leu Gly Pro Pro 
115 120 125 



acc gee ccg gtg ccc age gec ggc gag ccc ggg gag gag gcg ccc tat 
Thr Ala Pro Val Pro Ser Ala Gly Glu Pro Gly Glu Glu Ala Pro Tyr 
145 150 155 160 



aag gac teg ctg etc acc gtg cgc ctg ggg acc tgg ggc cac ccc gee 
Lys Asp Ser Leu Leu Thr Val Arg Leu Gly Thr Trp Gly His Pro Ala 
180 185 190 

ttc ccc tec tgc ggg agg etc aag gag gac age agg tac ate ttc ttc 
Phe Pro Ser Cys Gly Arg Leu Lys Glu Asp Ser Arg Tyr He Phe Phe 
195 200 205 

atg gag ccc gac gec aac age acc age cgc gcg ccg gec gee ttc cga 
Met Glu Pro Asp Ala Asn Ser Thr Ser Arg Ala Pro Ala Ala Phe Arg 
210 215 220 

gec tct ttc ccc cct ctg gag acg ggc egg aac etc aag aag gag gtc 
Ala Ser Phe Pro Pro Leu Glu Thr Gly Arg Asn Leu Lys Lys Glu Val 
225 230 235 240 



384 



gee gag gag ccg ctg etc gee gee aac ggg acc gtg ccc tct tgg ccc 432 
Ala Glu Glu Pro Leu Leu Ala Ala Asn Gly Thr Val Pro Ser Trp Pro 
130 135 140 



480 



ctg gtg aag gtg cac cag gtg tgg gcg gtg aaa gec ggg ggc ttg aag 528 
Leu Val Lys Val His Gin Val Trp Ala Val Lys Ala Gly Gly Leu Lys 
165 170 175 



576 



624 



672 



720 



age egg gtg ctg tgc aag egg tgc g 745 
Ser Arg Val Leu Cys Lys Arg Cys 
245 



<210> 2 
<211> 248 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Arg Trp Arg Arg Ala Pro Arg Arg Ser Gly Arg Pro Gly Pro Arg 

15 10 15 

Ala Gin Arg Pro Gly Ser Ala Ala Arg Ser Ser Pro Pro Leu Pro Leu 

20 25 30 

Leu Pro Leu Leu Leu Leu Leu Gly Thr Ala Ala Leu Ala Pro Gly Ala 

35 40 45 

Ala Ala Gly Asn Glu Ala Ala Pro Ala Gly Ala Ser Val Cys Tyr Ser 

50 55 60 

Ser Pro Pro Ser Val Gly Ser Val Gin Glu Leu Ala Gin Arg Ala Ala 
65 70 75 80 

Val Val He Glu Gly Lys Val His Pro Gin Arg Arg Gin Gin Gly Ala 



-2- 











85 










90 


95 




Leu 


Asp 


Arg 


Lys 


Ala 


Ala 


Ala 


Ala 


Ala 


Gly Glu Ala Gly Ala 


Trp 


Gly 






100 










105 


110 






Gly 


Asp 


Arg 


Glu 


Pro 


Pro 


Ala 


Ala 


Gly 


Pro Arg Ala Leu Gly 


Pro 


Pro 


115 










120 




125 






Ala 


Glu 


Glu 


Pro 


Leu 


Leu 


Ala 


Ala 


Asn 


Gly Thr Val Pro Ser 


Trp 


Pro 




130 










135 






140 






Thr 


Ala 


Pro 


Val 


Pro 


Ser 


Ala 


Gly 


Glu 


Pro Gly Glu Glu Ala 


Pro 


Tyr 


145 










150 








155 




160 


Leu 


Val 


Lys 


Val 


His 


Gin 


Val 


Trp 


Ala 


Val Lys Ala Gly Gly 


Leu 


Lys 








lob 










170 


175 




Lys 


Asp 


Ser 


Leu 


Leu 


Thr 


Val 


Arg 


Leu 


Gly Thr Trp Gly His 


Pro 


Ala 






180 










185 


190 






Phe 


Pro 


Ser 


Cys 


Gly 


Arg 


Leu 


Lys 


Glu 


Asp Ser Arg Tyr lie 


Phe 


Phe 






195 










200 




205 






Met 


Glu 


Pro 


Asp 


Ala 


Asn 


Ser 


Thr 


Ser 


Arg Ala Pro Ala Ala 


Phe 


Arg 




210 










215 






220 






Ala 


Ser 


Phe 


Pro 


Pro 


Leu 


Glu 


Thr 


Gly Arg Asn Leu Lys Lys 


Glu 


Val 


225 










230 








235 




240 


Ser 


Arg 


Val 


Leu 


Cys 


Lys 


Arg 


Cys 











245 



<210> 3 

<211> 252 

<212> DNA 

<213> Bos taurus 



<220> 

<221> CDS 

<222> (3) . . . (251) 



<400> 3 

cc cat caa gtg tgg gcg gcg aaa gcc ggg ggc ttg aag aag gac teg 
His Gin Val Trp Ala Ala Lys Ala Gly Gly Leu Lys Lys Asp Ser 
15 10 15 



ctg etc acc gtg cgc ctg ggc gcc tgg ggc cac ccc gcc ttc ccc tec 
Leu Leu Thr Val Arg Leu Gly Ala Trp Gly His Pro Ala Phe Pro Ser 
20 25 30 



tgc ggg cgc etc aag gag gac age agg tac ate ttc ttc atg gag ccc 143 
Cys Gly Arg Leu Lys Glu Asp Ser Arg Tyr He Phe Phe Met Glu Pro 
35 40 45 

gag gcc aac age age ggc ggg ccc ggc cgc ctt ccg age etc ctt ccc 191 
Glu Ala Asn Ser Ser Gly Gly Pro Gly Arg Leu Pro Ser Leu Leu Pro 
50 55 60 



ccc tct cga gac ggg ccg gaa cct caa gaa gga ggt cag ccg ggt get 239 
Pro Ser Arg Asp Gly Pro Glu Pro Gin Glu Gly Gly Gin Pro Gly Ala 
65 70 75 



gtg caa egg tgc g 
Val Gin Arg Cys 
80 



<210> 4 
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• 



<211> 83 

<212> PRT 

<213> Bos taurus 



<400> 4 



His 


Gin 


Val 


Trp 


Ala 


Ala 


Lys 


Ala 


Gly Gly Leu 


Lys 


Lys 


Asp 


Ser 


Leu 


1 






5 










10 








15 




Leu 


Thr 


Val 


Arg 


Leu 


Gly Ala 


Trp 


Gly 


His Pro 


Ala 


Phe 


Pro 


Ser 


Cys 








20 










25 








30 






Gly Arg 


Leu 


Lys 


Glu 


Asp 


Ser 


Arg 


Tyr 


He Phe 


Phe 


Met 


Glu 


Pro 


Glu 






35 










40 








45 








Ala 


Asn 


Ser 


Ser 


Gly Gly 


Pro 


Gly Arg 


Leu Pro 


Ser 


Leu 


Leu 


Pro 


Pro 




50 










55 








60 










Ser 


Arg 


Asp 


Gly 


Pro 


Glu 


Pro 


Gin 


Glu 


Gly Gly 


Gin 


Pro 


Gly Ala Val 


65 








70 








75 










80 


Gin 


Arg 


Cys 



























<210> 5 

<211> 59 

<212> PRT 

<213> Bos taurus 

<400> 5 



Leu 


Pro 


Pro 


Arg 


Leu 


Lys 


Glu 


Met 


Lys 


Ser 


Gin 


Glu 


Ser 


Val 


Ala Gly 


1 






5 










10 










15 


Ser 


Lys 


Leu 


Val 


Leu 


Arg 


Cys 


Glu 


Thr 


Ser 


Ser 


Glu 


Tyr 


Ser 


Ser Leu 






20 










25 










30 




Lys 


Phe 


Lys 


Trp 


Phe 


Lys 


Asn 


Gly 


Ser 


Glu 


Leu 


Ser 


Arg 


Lys 


Asn Lys 




35 










40 










45 






Pro 


Gin 


Asn 


He 


Lys 


He 


Gin 


Lys 


Arg 


Pro 


Gly 











50 55 6 



<210> 6 
<211> 178 
<212> DNA 
<213> Bos taurus 

<220> 

<221> CDS 

<222> (3) . . . (176) 

<400> 6 

cc ttg cct ccc cgc ttg aaa gag atg aag agt cag gag tct gtg gca 
Leu Pro Pro Arg Leu Lys Glu Met Lys Ser Gin Glu Ser Val Ala 
15 10 15 

ggt tec aaa eta gtg ctt egg tgc gag ace agt tct gaa tac tec tct 
Gly Ser Lys Leu Val Leu Arg Cys Glu Thr Ser Ser Glu Tyr Ser Ser 
20 25 30 

etc aag ttc aag tgg ttc aag aat ggg agt gaa tta age cga aag aac 
Leu Lys Phe Lys Trp Phe Lys Asn Gly Ser Glu Leu Ser Arg Lys Asn 
35 40 45 

aaa cca caa aac ate aag ata cag aaa agg ccg gg 
Lys Pro Gin Asn He Lys lie Gin Lys Arg Pro 
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50 55 



<210> 7 

<211> 178 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . . (177) 

<400> 7 

cct tgc etc ccc gat tga aag aga tga aaa gec agg aat egg ctg cag 48 
Pro Cys Leu Pro Asp * Lys Arg * Lys Ala Arg Asn Arg Leu Gin 
1 5 10 

gtt cca aac tag tec ttc ggt gtg aaa cca gtt ctg aat act cct etc 96 
Val Pro Asn * Ser Phe Gly Val Lys Pro Val Leu Asn Thr Pro Leu 
15 20 25 

tea gat tea agt ggt tea aga atg gga atg aat tga ate gaa aaa aca 144 
Ser Asp Ser Ser Gly Ser Arg Met Gly Met Asn * lie Glu Lys Thr 
30 35 40 

aac cac aaa ata tea aga tac aaa aaa age cag g 178 
Asn His Lys lie Ser Arg Tyr Lys Lys Ser Gin 
45 50 55 



<210> 8 
<211> 59 
<212> PRT 

<213> Homo sapiens 
<400> 8 

Leu Pro Pro Gin Leu Lys Glu Met Lys Ser Gin Glu Ser Ala Ala Gly 

15 10 15 

Ser Lys Leu Val Leu Arg Cys Glu Thr Ser Ser Glu Tyr Ser Ser Leu 

20 25 30 

Arg Phe Lys Trp Phe Lys Asn Gly Asn Glu Leu Asn Arg Lys Asn Lys 

35 40 45 

Pro Gin Asn lie Lys lie Gin Lys Lys Pro Gly 
50 55 6 



<210> 9 

<211> 41 

<212> PRT 

<213> Bos taurus 

<400> 9 

Lys Ser Glu Leu Arg He Ser Lys Ala Ser Leu Ala Asp Ser Gly Glu 

15 10 15 

Tyr Met Cys Lys Val He Ser Lys Leu Gly Asn Asp Ser Ala Ser Ala 

20 25 30 

Asn He Thr He Val Glu Ser Asn Ala 
35 40 
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• 



<210> 


10 




<211> 


122 




<212> 


DNA 




<213> 


Bos 


taurus 


<220> 






<221> 


CDS 




<222> 


(2) 


. . (122) 


<400> 


10 




g aag 


tea 


gaa ctt 


Lys 


Ser 


Glu Leu 



10 15 

tat atg tgc aaa gtg ate age aaa eta gga aat gac agt gee tct gee 97 
Tyr Met Cys Lys Val lie Ser Lys Leu Gly Asn Asp Ser Ala Ser Ala 
20 25 30 

aac ate ace att gtg gag tea aac g 122 
Asn lie Thr He Val Glu Ser Asn 
35 40 



<210> 11 
<211> 122 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (2) . . . (122) 

<400> 11 

g aag tea gaa ctt cgc att aac aaa gca tea ctg get gat tct gga gag 49 
Lys Ser Glu Leu Arg He Asn Lys Ala Ser Leu Ala Asp Ser Gly Glu 
15 10 15 

tat atg tgc aaa gtg ate age aaa tta gga aat gac agt gec tct gee 97 
Tyr Met Cys Lys Val He Ser Lys Leu Gly Asn Asp Ser Ala Ser Ala 
20 25 30 

aat ate acc ate gtg gaa tea aac g 12 
Asn He Thr He Val Glu Ser Asn 
35 40 



<210> 12 
<211> 41 
<212> PRT 

<213> Homo sapiens 
<400> 12 

Lys Ser Glu Leu Arg Asn Ser Lys Ala Ser Leu Ala Asp Ser Gly Glu 

15 10 15 

Tyr Met Cys Lys Val He Ser Lys Leu Gly Asn Asp Ser Ala Ser Ala 

20 25 30 

Asn He Thr He Val Glu Ser Asn Ala 
35 40 
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• 



<210> 13 
<211> 417 
<212> DNA 
<213> Bos taurus 

<220> 

<221> CDS 

<222> (84) . . . (272) 

<400> 13 

tctaaaacta cagagactgt attttcatga tcatcatagt tctgtgaaat atacttaaac 60 
cgctttggtc ctgatcttgt agg aag tea gaa ctt cgc att age aaa gcg tea 113 

Lys Ser Glu Leu Arg He Ser Lys Ala Ser 
15 10 

ctg get gat tct gga gaa tat atg tgc aaa gtg ate age aaa eta gga 161 
Leu Ala Asp Ser Gly Glu Tyr Met Cys Lys Val He Ser Lys Leu Gly 
15 20 25 

aat gac agt gee tct gee aac ate ace att gtg gag tea aac ggt aag 209 
Asn Asp Ser Ala Ser Ala Asn He Thr lie Val Glu Ser Asn Gly Lys 
30 35 40 

aga tgc eta ctg cgt get att tct cag tct eta aga gga gtg ate aag 257 
Arg Cys Leu Leu Arg Ala He Ser Gin Ser Leu Arg Gly Val He Lys 
45 50 55 

gta tgt ggt cac act tgaatcaege aggtgtgtga aatctcattg tgaacaaata 312 
Val Cys Gly His Thr 
60 

aaaatcatga aaggaaaact ctatgtttga aatatcttat gggtcctcct gtaaagctct 372 
tcactccata aggtgaaata gacctgaaat atatatagat tattt 417 

<210> 14 

<211> 63 

<212> PRT 

<213> Bos taurus 

<400> 14 

Lys Ser Glu Leu Arg He Ser Lys Ala Ser Leu Ala Asp Ser Gly Glu 

15 10 15 

Tyr Met Cys Lys Val He Ser Lys Leu Gly Asn Asp Ser Ala Ser Ala 

20 25 30 

Asn He Thr He Val Glu Ser Asn Gly Lys Arg Cys Leu Leu Arg Ala 

35 40 45 

He Ser Gin Ser Leu Arg Gly Val He Lys Val Cys Gly His Thr 
50 55 60 



<210> 15 

<211> 35 

<212> PRT 

<213> Bos taurus 

<400> 15 

Glu He Thr Thr Gly Met Pro Ala Ser Thr Glu Thr Ala Tyr Val Ser 

15 10 15 

Ser Glu Ser Pro lie Arg lie Ser Val Ser Thr Glu Gly Thr Asn Thr 
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20 25 30 

Ser Ser Ser 
35 



<210> 16 
<211> 102 
<212> DNA 
<213> Bos taurus 

<220> 

<221> CDS 

<222> (3) . . . (101) 

<400> 16 

ag ate acc act ggc atg cca gec tea act gag aca gcg tat gtg tct 47 

He Thr Thr Gly Met Pro Ala Ser Thr Glu Thr Ala Tyr Val Ser 
15 10 15 

tea gag tct ccc att aga ata tea gta tea aca gaa gga aca aat act 95 
Ser Glu Ser Pro He Arg He Ser Val Ser Thr Glu Gly Thr Asn Thr 
20 25 30 

tct tea t 102 
Ser Ser 



<210> 17 

<211> 102 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (3) . . . (101) 

<400> 17 

ag ate ate act ggt atg cca gee tea act gaa gga gca tat gtg tct 47 
He He Thr Gly Met Pro Ala Ser Thr Glu Gly Ala Tyr Val Ser 
15 10 15 

tea gag tct ccc att aga ata tea gta tec aca gaa gga gca aat act 95 
Ser Glu Ser Pro He Arg He Ser Val Ser Thr Glu Gly Ala Asn Thr 
20 25 30 

tct tea t 102 
Ser Ser 



<210> 18 
<211> 35 
<212> PRT 

<213> Homo sapiens 
<400> 18 

Glu lie lie Thr Gly Met Pro Ala Ser Thr Glu Gly Ala Tyr Val Ser 
15 10 15 
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Ser Glu Ser Pro lie Arg lie Ser Val Ser Thr Glu Gly Ala Asn Thr 
20 25 30 

Ser Ser Ser 
35 



<210> 19 

<211> 42 

<212> PRT 

<213> Bos taurus 

<400> 19 

Thr Ser Thr Ser Thr Ala Gly Thr Ser His Leu Val Lys Cys Ala Glu 

15 10 15 

Lys Glu Lys Thr Phe Cys Val Asn Gly Gly Glu Cys Phe Met Val Lys 

20 ' 25 30 

Asp Leu Ser Asn Pro Ser Arg Tyr Leu Cys 
35 40 



<210> 20 
<211> 128 
<212> DNA 
<213> Bos taurus 

<220> 

<221> CDS 

<222> (3) . . . (128) 

<400> 20 

cc aca tec aca tct aca get ggg aca age cat ctt gtc aag tgt gca 47 

Thr Ser Thr Ser Thr Ala Gly Thr Ser His Leu Val Lys Cys Ala 

15 10 15 

gag aag gag aaa act ttc tgt gtg aat gga ggc gag tgc ttc atg gtg 95 
Glu Lys Glu Lys Thr Phe Cys Val Asn Gly Gly Glu Cys Phe Met Val 
20 25 30 

aaa gac ctt tea aat ccc tea aga tac ttg tgc 128 
Lys Asp Leu Ser Asn Pro Ser Arg Tyr Leu Cys 
35 40 



<210> 21 

<211> 128 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (3) . . . (128) 

<400> 21 

ct aca tct aca tec acc act ggg aca age cat ctt gta aaa tgt gcg 47 

Thr Ser Thr Ser Thr Thr Gly Thr Ser His Leu Val Lys Cys Ala 
15 10 15 

gag aag gag aaa act ttc tgt gtg aat gga ggg gag tgc ttc atg gtg 95 
Glu Lys Glu Lys Thr Phe Cys Val Asn Gly Gly Glu Cys Phe Met Val 
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20 25 30 

aaa gac ctt tea aac ccc teg aga tac ttg tgc 128 
Lys Asp Leu Ser Asn Pro Ser Arg Tyr Leu Cys 
35 40 



<210> 22 
<211> 42 
<212> PRT 

<213> Homo sapiens 
<400> 22 

Thr Ser Thr Ser Thr Thr Gly Thr Ser His Leu Val Lys Cys Ala Glu 

15 10 15 

Lys Glu Lys Thr Phe Cys Val Asn Gly Gly Glu Cys Phe Met Val Lys 

20 25 30 

Asp Leu Ser Asn Pro Ser Arg Tyr Leu Cys 
35 40 



<210> 23 

<211> 23 

<212> PRT 

<213> Bos taurus 

<400> 23 

Lys Cys Gin Pro Gly Phe Thr Gly Ala Arg Cys Thr Glu Asn Val Pro 

15 10 15 

Met Lys Val Gin Thr Gin Glu 
20 



<210> 24 

<211> 69 

<212> DNA 

<213> Bos taurus 

<220> 

<221> CDS 

<222> (1) . . . (69) 

<400> 24 

aag tgc caa cct gga ttc act gga gcg aga tgt act gag aat gtg ccc 48 

Lys Cys Gin Pro Gly Phe Thr Gly Ala Arg Cys Thr Glu Asn Val Pro 
15 10 15 

atg aaa gtc caa ace caa gaa 69 
Met Lys Val Gin Thr Gin Glu 
20 



<210> 25 
<211> 69 
<212> DNA 
<213> Homo 

<220> 
<221> CDS 



sapiens 
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<222> (1) . . . (69) 



<400> 25 

aag tgc caa cct gga ttc act gga gca aga tgt act gag aat gtg ccc 

Lys Cys Gin Pro Gly Phe Thr Gly Ala Arg Cys Thr Glu Asn Val Pro 
15 10 15 



atg aaa gtc caa aac caa gaa 
Met Lys Val Gin Asn Gin Glu 
20 



<210> 26 
<211> 23 
<212> PRT 

<213> Homo sapiens 



<400> 26 

Lys Cys Gin Pro Gly Phe Thr Gly Ala Arg Cys Thr Glu Asn Val Pro 

15 10 15 

Met Lys Val Gin Asn Gin Glu 
20 



<210> 27 

<211> 20 

<212> PRT 

<213> Bos taurus 



<400> 27 

Lys Cys Pro Asn Glu Phe Thr Gly Asp Arg Cys Gin Asn Tyr Val Met 

15 10 15 

Ala Ser Phe Tyr 
20 



<210> 28 

<211> 60 

<212> DNA 

<213> Bos taurus 



<220> 

<221> CDS 

<222> {!)... (60) 



<400> 28 

aag tgc cca aat gag ttt act ggt 
Lys Cys Pro Asn Glu Phe Thr Gly 
1 5 



gat cgc tgc caa aac tac gta atg 
Asp Arg Cys Gin Asn Tyr Val Met 
10 15 



gcc age ttc tac 
Ala Ser Phe Tyr 
20 



<210> 29 
<211> 60 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> CDS 

<222> (1) . . . (60) 

<400> 29 

aag tgc cca aat gag ttt act ggt gat cgc tgc caa aac tac gta atg 48 
Lys Cys Pro Asn Glu Phe Thr Gly Asp Arg Cys Gin Asn Tyr Val Met 
15 10 15 

gcc age ttc tac 60 
Ala Ser Phe Tyr 
20 



<210> 30 

<211> 11 

<212> PRT 

<213> Bos taurus 



<400> 30 

Ser Thr Ser Thr Pro Phe Leu Ser Leu Pro Glu 
15 10 



<210> 31 

<211> 36 

<212> DNA 

<213> Bos taurus 

<220> 

<221> CDS 

<222> (1) . . . (33) 

<400> 31 

agt acg tec act ccc ttt ctg tct ctg cct gaa tag 
Ser Thr Ser Thr Pro Phe Leu Ser Leu Pro Glu 
1 5 10 



<210> 32 

<211> 36 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> CDS 

<222> (1) . . . (33) 



<400> 32 

agt acg tec act ccc ttt ctg tct ctg cct gaa tag 
Ser Thr Ser Thr Pro Phe Leu Ser Leu Pro Glu 
1 5 10 



<210> 33 

<211> 9 

<212> PRT 

<213> Bos taurus 
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<400> 33 

Lys His Leu Gly He Glu Phe Met Glu 
1 5 



<210> 34 

<211> 27 

<212> DNA 

<213> Bos taurus 

<220> 

<221> CDS 

<222> (1) . . . (27) 

<400> 34 



aag cat ctt 


ggg 


att 


gaa 


ttt 


atg 


gag 
















Lys His Leu 
1 


Gly 


He 
5 


Glu 


Phe 


Met 


Glu 
















<210> 35 




























<211> 190 




























<212> PRT 




























<213> Bos taurus - 
























<400> 35 


























He 


Lys Ala Glu 


Glu 


Leu 


Tyr 


Gin 


Lys 


Arg 


Val 


Leu 


Thr 


He 


Thr 


Gly 


1 




5 










10 










15 




Cys He Ala 


Leu 


Leu 


Val 


Val 


Gly 


He 


Met 


Cys 


Val 


Val 


Val 


Tyr 


Cys 


20 










25 










30 






Lys Thr Lys 


Lys 


Gin 


Arg 


Lys 


Lys 


Leu 


His 


Asp 


Arg 


Leu 


Arg 


Gin 


Ser 


35 










40 










45 








Leu Arg Ser 


Glu 


Arg 


Asn 


Thr 


Met 


Met 


Asn Val 


Ala 


Asn 


Gly 


Pro 


His 


50 








55 










60 










His Pro Asn 


Pro 


Pro 


Pro 


Glu 


Asn 


Val 


Gin 


Leu 


Val 


Asn 


Gin 


Tyr 


Val 


65 






70 










75 










80 


Ser Lys Asn 


Val 


He 


Ser 


Ser 


Glu 


His 


He 


Val 


Glu 


Arg 


Glu 


Ala 


Glu 




85 










90 










95 




Ser Ser Phe 


Ser 


Thr 


Ser 


His 


Tyr 


Thr 


Ser 


Thr 


Ala 


His 


His 


Ser 


Thr 




100 










105 










110 






Thr Val Thr 


Gin 


Thr 


Pro 


Ser 


His 


Ser 


Trp 


Ser 


Asn Gly 


His 


Thr 


Glu 


115 










120 










125 








Ser He He 


Ser 


Glu 


Ser 


His 


Ser 


Val 


He 


Val 


Met 


Ser 


Ser 


Val 


Glu 


130 








135 










140 










Asn Ser Arg 


His 


Ser 


Ser 


Pro Thr Gly Gly 


Pro 


Arg Gly Arg 


Leu 


Asn 


145 






150 










155 








Ala 


160 


Gly Leu Gly 


Gly 


Pro 


Arg 


Glu 


Cys 


Asn 


Ser 


Phe 


Leu 


Arg 


His 


Arg 




165 










170 










175 




Glu Thr Pro 


Asp 


Ser 


Tyr 


Arg 


Asp 


Ser 


Pro 


His 


Ser 


Glu 


Arg 







180 185 190 



<210> 36 
<211> 569 
<212> DNA 
<213> Bos taurus 

<220> 
<221> CDS 



-13- 



<222> (1) . . . (569) 
<400> 36 

aaa gcg gag gag etc tac cag aag aga gtg etc acc att acc ggc att 48 
Lys Ala Glu Glu Leu Tyr Gin Lys Arg Val Leu Thr lie Thr Gly lie 
15 10 15 

tgc ate gcg ctg etc gtg gtt ggc ate atg tgt gtg gtg gtc tac tgc 96 
Cys He Ala Leu Leu Val Val Gly He Met Cys Val Val Val Tyr Cys 
20 25 30 

aaa acc aag aaa caa egg aaa aag ctt cat gac egg ctt egg cag age 144 
Lys Thr Lys Lys Gin Arg Lys Lys Leu His Asp Arg Leu Arg Gin Ser 
35 40 45 

ctt egg tct gaa aga aac acc atg atg aac gta gec aac ggg ccc cac 192 
Leu Arg Ser Glu Arg Asn Thr Met Met Asn Val Ala Asn Gly Pro His 
50 55 60 

cac ccc aat ccg ccc ccc gag aac gtg cag ctg gtg aat caa tac gta 240 
His Pro Asn Pro Pro Pro Glu Asn Val Gin Leu Val Asn Gin Tyr Val 
65 70 75 80 

tct aaa aat gtc ate tct age gag cat att gtt gag aga gag gcg gag 288 
Ser Lys Asn Val He Ser Ser Glu His He Val Glu Arg Glu Ala Glu 
85 90 95 

age tct ttt tec acc agt cac tac act teg aca get cat cat tec act 336 
Ser Ser Phe Ser Thr Ser His Tyr Thr Ser Thr Ala His His Ser Thr 
100 105 HO 

act gtc act cag act ccc agt cac age tgg age aat gga cac act gaa 3 84 
Thr Val Thr Gin Thr Pro Ser His Ser Trp Ser Asn Gly His Thr Glu 
115 120 125 

age ate att teg gaa age cac tct gtc ate gtg atg tea tec gta gaa 432 
Ser He He Ser Glu Ser His Ser Val He Val Met Ser Ser Val Glu 
130 135 140 

aac agt agg cac age age ccg act ggg ggc ccg aga gga cgt etc aat 480 
Asn Ser Arg His Ser Ser Pro Thr Gly Gly Pro Arg Gly Arg Leu Asn 
145 150 155 160 

ggc ttg gga ggc cct cgt gaa tgt aac age ttc etc agg cat gee aga 528 
Gly Leu Gly Gly Pro Arg Glu Cys Asn Ser Phe Leu Arg His Ala Arg 
165 170 175 



gaa acc cct gac tec tac cga gac tct cct cat agt gaa ag 
Glu Thr Pro Asp Ser Tyr Arg Asp Ser Pro His Ser Glu 
180 185 



569 



<210> 37 

<211> 569 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 
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<222> (1) . . . (569) 
<400> 37 

aaa gcg gag gag ctg tac cag aag aga gtg ctg acc ata acc ggc ate 48 
Lys Ala Glu Glu Leu Tyr Gin Lys Arg Val Leu Thr He Thr Gly He 
15 10 15 

tgc ate gec etc ctt gtg gtc ggc ate atg tgt gtg gtg gee tac tgc 96 
Cys He Ala Leu Leu Val Val Gly He Met Cys Val Val Ala Tyr Cys 
20 25 30 

aaa acc aag aaa cag egg aaa aag ctg cat gac cgt ctt egg cag age 144 
Lys Thr Lys Lys Gin Arg Lys Lys Leu His Asp Arg Leu Arg Gin Ser 
35 40 45 

ctt egg tct gaa cga aac aat atg atg aac att gee aat ggg cct cac 192 
Leu Arg Ser Glu Arg Asn Asn Met Met Asn He Ala Asn Gly Pro His 
50 55 60 

cat cct aac cca ccc ccc gag aat gtc cag ctg gtg aat caa tac gta 240 
His Pro Asn Pro Pro Pro Glu Asn Val Gin Leu Val Asn Gin Tyr Val 
65 70 75 80 

tct aaa aac gtc ate tec agt gag cat att gtt gag aga gaa gca gag 288 
Ser Lys Asn Val He Ser Ser Glu His lie Val Glu Arg Glu Ala Glu 
85 90 95 

aca tec ttt tec acc agt cac tat act tec aca gee cat cac tec act 336 
Thr Ser Phe Ser Thr Ser His Tyr Thr Ser Thr Ala His His Ser Thr 
100 105 110 

act gtc acc cag act cct age cac age tgg age aac gga cac act gaa 384 
Thr Val Thr Gin Thr Pro Ser His Ser Trp Ser Asn Gly His Thr Glu 
115 120 125 

age ate ctt tec gaa age cac tct gta ate gtg atg tea tec gta gaa 432 
Ser He Leu Ser Glu Ser His Ser Val He Val Met Ser Ser Val Glu 
130 135 140 

aac agt agg cac age age cca act ggg ggc cca aga gga cgt ctt aat 480 
Asn Ser Arg His Ser Ser Pro Thr Gly Gly Pro Arg Gly Arg Leu Asn 
145 150 155 160 

ggc aca gga ggc cct cgt gaa tgt aac age ttc etc agg cat gee aga 528 
Gly Thr Gly Gly Pro Arg Glu Cys Asn Ser Phe Leu Arg His Ala Arg 
165 170 175 

gaa acc cct gat tec tac cga gac tct cct cat agt gaa ag 569 
Glu Thr Pro Asp Ser Tyr Arg Asp Ser Pro His Ser Glu 
180 185 



<210> 38 
<211> 190 
<212> PRT 

<213> Homo sapiens 
<400> 38 

Lys Ala Glu Glu Leu Tyr Gin Lys Arg Val Leu Thr He Thr Gly He 
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• 



1 








5 










10 




15 




Cys 


He 


Ala 


Leu 


Leu 


Val 


Val 


Gly 


He 


Met 


Cys Ala Val Val 


Tyr 


Cys 








20 










25 




30 






Lys 


Thr 


Lys 


Lys 


Gin 


Arg 


Lys 


Lys 


Leu 


His 


Asp Arg Leu Arg 


Gin 


Ser 






35 










40 






45 






Leu 


Arg 


Ser 


Glu 


Arg 


Asn 


Asn 


Met 


Met 


Asn 


He Ala Asn Gly 


Pro 


His 




50 










55 








60 






His 


Pro 


Asn 


Pro 


Pro 


Pro 


Glu 


Asn 


Val 


Gin 


Leu Val Asn Gin 


Tyr 


Val 


65 










70 










75 


80 


Ser 


Lys 


Asn 


Val 


He 


Ser 


Ser 


Glu 


His 


He 


Val Glu Arg Glu 


Ala 


Glu 










85 










90 




95 




Thr 


Ser 


Phe 


Ser 


Thr 


Ser 


His 


Tyr 


Thr 


Ser 


Thr Ala His His 


Ser 


Thr 








100 










105 




110 






Thr 


Val 


Thr 


Gin 


Thr 


Pro 


Ser 


His 


Ser 


Trp 


Ser Asn Gly His 


Thr 


Glu 






115 










120 






125 






Ser 


lie 


Leu 


Ser 


Glu 


Ser 


His 


Ser 


Val 


He 


Val Met Ser Ser 


Val 


Glu 




130 










135 








140 






Asn 


Ser 


Arg 


His 


Ser 


Ser 


Pro Thr Gly 


Gly 


Pro Arg Gly Arg Leu Asn 


145 










150 










155 




160 


Gly Thr 


Gly Gly 


Pro 


Arg 


Glu 


Cys 


Asn 


Ser 


Phe Leu Arg His 


Ala 


Arg 










165 










170 




175 




Glu 


Thr 


Pro 


Asp 


Ser 


Tyr 


Arg 


Asp 


Ser 


Pro 


His Ser Glu Arg 












180 










185 




190 







<210> 39 

<211> 47 

<212> PRT 

<213> Bos taurus 

<400> 39 

His Asn Leu He Ala Glu Leu Arg Arg Asn Lys Ala His Arg Ser Lys 

15 10 15 

Cys Met Gin lie Gin Leu Ser Ala Thr His Leu Arg Ala Ser Ser He 

20 25 30 

Pro His Trp Ala Ser Phe Ser Lys Thr Pro Trp Pro Leu Gly Arg 
35 40 45 



40 

aac ctt ata get gag eta agg aga aac aag gee cac aga tec aaa 49 
Asn Leu He Ala Glu Leu Arg Arg Asn Lys Ala His Arg Ser Lys 
5 10 15 



<210> 40 
<211> 141 
<212> DNA 
<213> Bos taurus 

<220> 
<221> CDS 
<222> (2) . . . (141) 

<400> 
a cat 
His 
1 

tgc atg cag ate cag ctt tec gca act 
Cys Met Gin He Gin Leu Ser Ala Thr 
20 25 

ccc cat tgg get tea ttc tct aag acc 
Pro His Trp Ala Ser Phe Ser Lys Thr 



cat ctt aga get tct tec att 97 
His Leu Arg Ala Ser Ser He 
30 

cct tgg cct tta gga ag 141 
Pro Trp Pro Leu Gly 
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35 40 45 



<210> 41 
<211> 217 
<212> PRT 
<213> Bos taurus 



<400> 41 



Tyr 


Val 


Ser 


Ala 


Met 


Thr 


Thr 


Pro 


Ala 


Arg 


Met 


Ser 


Pro 


Val 


Asp 


Phe 


1 








5 










10 










15 




His 


Thr 


Pro 


Ser 
20 


Ser 


Pro 


Lys 


Ser 


Pro 
25 


Pro 


Ser 


Glu 


Met 


Ser 
30 


Pro 


Pro 


Val 


Ser 


Ser 
35 


Thr 


Thr 


Val 


Ser 


Met 
40 


Pro 


Ser 


Met 


Ala 


Val 
45 


Ser 


Pro 


Phe 


Val 


Glu 


Glu 


Glu 


Arg 


Pro 


Leu 


Leu 


Leu 


Val 


Thr 


Pro 


Pro 


Arg 


Leu 


Arg 




50 










55 










60 








Glu 


Lys 


Tyr 


Asp 


His 


His 


Ala 


Gin 


Gin 


Phe 


Asn 


Ser 


Phe 


His 


Cys 


Asn 


65 










70 










75 








80 


Pro 


Ala 


His 


Glu 


Ser 
85 


Asn 


Ser 


Leu 


Pro 


Pro 
90 


Ser 


Pro 


Leu 


Arg 


He 
95 


Val 


Glu 


Asp 


Glu 


Glu 
100 


Tyr 


Glu 


Thr 


Thr 


Gin 
105 


Glu 


Tyr 


Glu 


Pro 


Ala 
110 


Gin 


Glu 


Pro 


Val 


Lys 


Lys 


Leu 


Thr 


Asn 


Ser 


Ser 


Arg Arg Ala 


Lys 


Arg 


Thr 


Lys 






115 










120 










125 








Pro Asn Gly 


His 


He 


Ala 


His 


Arg 


Leu 


Glu 


Met 


Asp 


Asn Asn Thr Gly 




130 










135 










140 










Ala 


Asp 


Ser 


Ser 


Asn 


Ser 


Glu 


Ser 


Glu 


Thr 


Glu 


Asp 


Glu 


Arg 


Val 


Gly 


145 










150 










155 








160 


Glu 


Asp 


Thr 


Pro 


Phe 
165 


Leu 


Ala 


He 


Gin 


Asn 
170 


Pro 


Leu 


Ala 


Ala 


Ser 
175 


Leu 


Glu 


Ala 


Ala 


Pro 
180 


Ala 


Phe 


Arg 


Leu 


Val 
185 


Asp 


Ser 


Arg 


Thr 


Asn 
190 


Pro 


Thr 


Gly Gly 


Phe 


Ser 


Pro 


Gin 


Glu 


Glu 


Leu 


Gin 


Ala 


Arg 


Leu 


Ser Gly Val 






195 










200 










205 








He 


Ala 
210 


Asn 


Gin 


Asp 


Pro 


He 
215 


Ala 


Val 

















<210> 


42 




<211> 


730 




<212> 


DNA 




<213> 


Bos 


taurus 


<220> 






<221> 


CDS 




<222> 


(2) 


. . (652) 


<400> 


42 




g tat 


gta 


tea gca 


Tyr 


Val 


Ser Ala 



3T acc acc ccg get cgt atg tea cct gta gat ttc 49 
t Thr Thr Pro Ala Arg Met Ser Pro Val Asp Phe 
15 10 15 

cac acg cca age tec ccc aag tea ccc cct teg gaa atg tec ccg ccc 97 
His Thr Pro Ser Ser Pro Lys Ser Pro Pro Ser Glu Met Ser Pro Pro 
20 25 30 

gtg tec age acg acg gtc tec atg ccc tec atg gcg gtc agt ccc ttc 145 



-17- 



Val Ser Ser Thr Thr Val Ser Met Pro Ser Met Ala Val Ser Pro Phe 
35 40 45 



gtg gaa gag gag aga ccc ctg etc ctt gtg acg cca cca egg ctg egg 
Val Glu Glu Glu Arg Pro Leu Leu Leu Val Thr Pro Pro Arg Leu Arg 
50 55 60 



193 



gag aag tat gac cac cac gec cag caa ttc aac teg ttc cac tgc aac 
Glu Lys Tyr Asp His His Ala Gin Gin Phe Asn Ser Phe His Cys Asn 
65 70 75 80 



241 



ccc gcg cat gag age aac age ctg ccc ccc age ccc ttg agg ata gtg 
Pro Ala His Glu Ser Asn Ser Leu Pro Pro Ser Pro Leu Arg He Val 
85 90 95 



289 



gag gat gag gaa tat gaa acg acc cag gag tac gaa cca get caa gag 
Glu Asp Glu Glu Tyr Glu Thr Thr Gin Glu Tyr Glu Pro Ala Gin Glu 
100 105 110 



337 



ccg gtt aag aaa etc acc aac age age egg egg gee aaa aga acc aag 
Pro Val Lys Lys Leu Thr Asn Ser Ser Arg Arg Ala Lys Arg Thr Lys 
115 120 125 



385 



ccc aat ggt cac att gec cac agg ttg gaa atg gac aac aac aca ggc 
Pro Asn Gly His He Ala His Arg Leu Glu Met Asp Asn Asn Thr Gly 
130 135 140 



433 



get gac age agt aac tea gag age gaa aca gag gat gaa aga gta gga 
Ala Asp Ser Ser Asn Ser Glu Ser Glu Thr Glu Asp Glu Arg Val Gly 
145 150 155 160 



481 



gaa gat acg cct ttc ctg gec ata cag aac ccc ctg gca gec agt etc 
Glu Asp Thr Pro Phe Leu Ala He Gin Asn Pro Leu Ala Ala Ser Leu 
165 170 175 



529 



gag gcg gec cct gee ttc cgc ctg gtc gac age agg act aac cca aca 
Glu Ala Ala Pro Ala Phe Arg Leu Val Asp Ser Arg Thr Asn Pro Thr 
180 185 190 



577 



ggc ggc ttc tct ccg cag gaa gaa ttg cag gec agg etc tec ggt gta 
Gly Gly Phe Ser Pro Gin Glu Glu Leu Gin Ala Arg Leu Ser Gly Val 
195 200 205 



625 



ate get aac caa gac cct ate get gtc taaaaccgaa atacacccat 
He Ala Asn Gin Asp Pro He Ala Val 
210 215 



672 



agattcacct gtaaaacttt attttatata ataaagtatt ccaccttaaa ttaaacaa 



730 



<210> 43 
<211> 730 
<212> DNA 

<213> Homo sapiens 
<400> 43 

gtatgtgtca gccatgacca ccccggctcg tatgtcacct gtagatttcc acacgccaag 60 
ctcccccaaa tcgccccctt cggaaatgtc tccacccgtg tccagcatga cggtgtccat 120 
gccttccatg gcggtcagcc ccttcatgga agaagagaga cctctacttc tcgtgacacc 180 
accaaggctg egggagaaga agtttgacca tcaccctcag cagttcagct ccttccacca 240 
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caaccccgcg catgacagta acagcctccc 
ggagtatgaa acgacccaag agtacgagcc 
tagccggcgg gccaaaagaa ccaagcccaa 
cagcaacaca agctcccaga gcagtaactc 
tgaagatacg cctttcctgg gcatacagaa 
tgccttccgc ctggctgaca gcaggactaa 
aatccaggcc aggctgtcta gtgtaattgc 
aaataaacac atagattcac ctgtaaaact 
aattaaacaa 



tgctagcccc ttgaggatag tggaggatga 300 
agcccaagag cctgttaaga aactcgccaa 360 
tggccacatt gctaacagat tggaagtgga 420 
agagagtgaa acagaagatg aaagagtagg 480 
ccccctggca gccagtcttg aggcaacacc 540 
cccagcaggc cgcttctcga cacaggaaga 600 
taaccaagac cctattgctg tataaaacct 660 
ttattttata taataaagta ttccacctta 720 

730 



<210> 44 
<211> 217 
<212> PRT 

<213> Homo sapiens 



<400> 44 



Tyr 


Val 


Ser 


Ala 


Met 


Thr 


Thr 


Pro 


Ala 


Arg 


Met 


Ser 


Pro 


Val 


Asp 


Phe 


1 








5 










10 










15 




His 


Thr 


Pro 


Ser 


Ser 


Pro 


Lys 


Ser 


Pro 


Pro 


Ser 


Glu 


Met 


Ser 


Pro 


Pro 








20 










25 










30 






Val 


Ser 


Ser 


Met 


Thr 


Val 


Ser 


Met 


Pro 


Ser 


Met 


Ala 


Val 


Ser 


Pro 


Phe 






35 










40 










45 








Asn 


Glu 


Glu 


Glu 


Arg 


Pro 


Leu 


Leu 


Leu 


Val 


Thr 


Pro 


Pro 


Arg 


Leu 


Arg 




50 










55 










60 






Glu 


Lys 


Lys 


Phe 


Asp 


His 


His 


Pro 


Gin 


Gin 


Phe 


Ser 


Ser 


Phe 


His 


His 


65 










70 










75 










80 


Asn 


Pro 


Ala 


His 


Asp 


Ser 


Asn 


Ser 


Leu 


Pro 


Ala 


Ser 


Pro 


Leu 


Arg 


He 










85 










90 










95 




Val 


Glu 


Asp 


Glu 


Glu 


Tyr 


Glu 


Thr 


Thr 


Gin 


Glu 


Tyr 


Glu 


Pro 


Ala 


Gin 








100 










105 










110 






Glu 


Pro 


Val 


Lys 


Lys 


Leu 


Ala 


Asn 


Ser 


Arg 


Arg 


Ala 


Lys 


Arg 


Thr 


Lys 






115 










120 










125 






Pro Asn Gly His 


He 


Ala 


Asn 


Arg 


Leu 


Glu 


Val 


Asp 


Ser 


Asn 


Thr 


Ser 




130 










135 










140 










Ser 


Gin 


Ser 


Ser 


Asn 


Ser 


Glu 


Ser 


Glu 


Thr 


Glu 


Asp 


Glu 


Arg 


Val 


Gly 


145 










150 










155 








160 


Glu 


Asp 


Thr 


Pro 


Phe 


Leu 


Gly 


He 


Gin 


Asn 


Pro 


Leu 


Ala 


Ala 


Ser 


Leu 










165 










170 










175 




Glu 


Ala 


Thr 


Pro 


Ala 


Phe 


Arg 


Leu 


Ala 


Asp 


Ser 


Arg 


Thr 


Asn 


Pro 


Ala 








180 










185 










190 






Gly Arg 


Phe 


Ser 


Thr 


Gin 


Glu 


Glu 


He 


Gin 


Ala 


Arg 


Leu 


Ser 


Ser 


Val 






195 










200 








205 








lie 


Ala 


Asn 


Gin 


Asp 


Pro 


He 


Ala 


Val 

















210 215 



<210> 45 

<211> 34 

<212> PRT 

<213> Bos taurus 



<400> 45 

Met Ser Glu Arg Arg Glu Gly Lys 

1 5 
Asp Arg Gly Ser Gly Lys Lys Pro 
20 

Pro Ala 



Gly Lys Gly Lys Gly Gly Lys Lys 

10 15 
Val Pro Ala Ala Gly Gly Pro Ser 
25 30 
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<210> 


46 


<211> 


559 


<212> 


DNA 


^ Z J. J -> 


DOS CaUXUS 


<220> 




<221> 


CDS 


<222> 


(460) . . . (559) 


<221> 


misc feature 


<222> 


214 


<223> 


n = A,T\C or 


<400> 


46 



agtttccccc cccaacttgt cggaactctg ggctcgcgcg cagggcagga gcggagcggc 60 
ggcggctgcc caggcgatgc gagcgcgggc cggacggtaa tcgcctctcc ctcctcgggc 120 
tgcgagcgcg ccggaccgag gcagcgacag gagcggaccg cggcgggaac cgaggactcc 180 
ccagcggcgc gccagcagga gccaccccgc gagncgtgcg accgggacgg agcgcccgcc 240 
agtcccaggt ggcccggacc gcacgttgcg tccccgcgct ccccgccggc gacaggagac 300 
gctccccccc acgccgcgcg cgcctcggcc cggtcgctgg cccgcctcca ctccggggac 3 60 
aaacttttcc cgaagccgat cccagccctc ggacccaaac ttgtcgcgcg tcgccttcgc 420 
cgggagccgt ccgcgcagag cgtgcacttc tcgggcgag atg teg gag cgc aga 474 

Met Ser Glu Arg Arg 
1 5 

gaa ggc aaa ggc aag ggg aag ggc ggc aag aag gac cga ggc tec ggg 522 
Glu Gly Lys Gly Lys Gly Lys Gly Gly Lys Lys Asp Arg Gly Ser Gly 
10 15 20 

aag aag ccc gtg ccc gcg get ggc ggc ccg age cca g 559 
Lys Lys Pro Val Pro Ala Ala Gly Gly Pro Ser Pro 
25 30 



<210> 47 
<211> 231 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (132) . . . (231) 
<400> 47 

cgcgagcgcc tcagcgcggc cgctcgctct ccccctcgag ggacaaactt ttcccaaacc 60 
cgatccgagc ccttggacca aactcgcctg cgccgagagc cgtccgcgta gagcgctccg 12 0 
tctccggcga g atg tec gag cgc aaa gaa ggc aga ggc aaa ggg aag ggc 170 
Met Ser Glu Arg Lys Glu Gly Arg Gly Lys Gly Lys Gly 
15 10 

aag aag aag gag cga ggc tec ggc aag aag ccg gag tec gcg gcg ggc 218 
Lys Lys Lys Glu Arg Gly Ser Gly Lys Lys Pro Glu Ser Ala Ala Gly 
15 20 25 

age cag age cca g 231 
Ser Gin Ser Pro 
30 
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<210> 48 

<211> 34 

<212> PRT 

<213> Homo sapiens 

<400> 48 

Met Ser Glu Arg Lys Glu Gly Arg 

1 5 
Glu Arg Gly Ser Gly Lys Lys Pro 
20 

Pro Ala 



Gly Lys Gly Lys Gly Lys Lys Lys 

10 15 
Glu Ser Ala Ala Gly Ser Gin Ser 
25 30 



<210> 49 

<211> 1764 

<212> DNA 

<213> Bos taurus 

<220> 

<221> CDS 

<222> (2) . . . (1681) 

<400> 49 

g aag tea gaa ctt cgc att age aaa gcg tea ctg get gat tct gga gaa 49 
Lys Ser Glu Leu Arg He Ser Lys Ala Ser Leu Ala Asp Ser Gly Glu 
15 10 15 

tat atg tgc aaa gtg ate age aaa eta gga aat gac agt gee tct gee 97 
Tyr Met Cys Lys Val He Ser Lys Leu Gly Asn Asp Ser Ala Ser Ala 
20 25 30 

aac ate ace att gtg gag tea aac gec aca tec aca tct aca get ggg 145 
Asn He Thr He Val Glu Ser Asn Ala Thr Ser Thr Ser Thr Ala Gly 
35 40 45 

aca age cat ctt gtc aag tgt gca gag aag gag aaa act ttc tgt gtg 193 
Thr Ser His Leu Val Lys Cys Ala Glu Lys Glu Lys Thr Phe Cys Val 
50 55 60 

aat gga ggc gac tgc ttc atg gtg aaa gac ctt tea aat ccc tea aga 241 
Asn Gly Gly Asp Cys Phe Met Val Lys Asp Leu Ser Asn Pro Ser Arg 
65 70 75 80 

tac ttg tgc aag tgc caa cct gga ttc act gga gcg aga tgt act gag 289 
Tyr Leu Cys Lys Cys Gin Pro Gly Phe Thr Gly Ala Arg Cys Thr Glu 
85 90 95 

aat gtg ccc atg aaa gtc caa acc caa gaa aaa gcg gag gag etc tac 337 
Asn Val Pro Met Lys Val Gin Thr Gin Glu Lys Ala Glu Glu Leu Tyr 
100 105 HO 

cag aag aga gtg etc acc att acc ggc att tgc ate gcg ctg etc gtg 385 
Gin Lys Arg Val Leu Thr He Thr Gly He Cys He Ala Leu Leu Val 
115 120 125 

gtt ggc ate atg tgt gtg gtg gtc tac tgc aaa acc aag aaa caa egg 433 
Val Gly He Met Cys Val Val Val Tyr Cys Lys Thr Lys Lys Gin Arg 
130 135 140 
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aaa aag ctt cat gac egg ctt egg cag age ctt egg tct gaa aga aac 481 
Lys Lys Leu His Asp Arg Leu Arg Gin Ser Leu Arg Ser Glu Arg Asn 
145 150 155 160 

ace atg atg aac gta gee aac ggg ccc cac cac ccc aat ccg ccc ccc 529 
Thr Met Met Asn Val Ala Asn Gly Pro His His Pro Asn Pro Pro Pro 
165 170 175 

gag aac gtg cag ctg gtg aat caa tac gta tct aaa aat gtc ate tct 577 
Glu Asn Val Gin Leu Val Asn Gin Tyr Val Ser Lys Asn Val He Ser 
180 185 190 

age gag cat att gtt gag aga gag gcg gag age tct ttt tec acc agt 62 5 
Ser Glu His He Val Glu Arg Glu Ala Glu Ser Ser Phe Ser Thr Ser 
195 200 205 

cac tac act teg aca get cat cat tec act act gtc act cag act ccc 673 
His Tyr Thr Ser Thr Ala His His Ser Thr Thr Val Thr Gin Thr Pro 
210 215 220 

agt cac age tgg age aat gga cac act gaa age ate att teg gaa age 721 
Ser His Ser Trp Ser Asn Gly His Thr Glu Ser He He Ser Glu Ser 
225 230 235 240 

cac tct gtc ate gtg atg tea tec gta gaa aac agt agg cac age age 769 
His Ser Val He Val Met Ser Ser Val Glu Asn Ser Arg His Ser Ser 
245 250 255 

ccg act ggg ggc ccg aga gga cgt etc aat ggc ttg gga ggc cct cgt 817 
Pro Thr Gly Gly Pro Arg Gly Arg Leu Asn Gly Leu Gly Gly Pro Arg 
260 265 270 

gaa tgt aac age ttc etc agg cat gee aga gaa acc cct gac tec tac 865 
Glu Cys Asn Ser Phe Leu Arg His Ala Arg Glu Thr Pro Asp Ser Tyr 
275 280 285 

cga gac tct cct cat agt gaa aga cat aac ctt ata get gag eta agg 913 
Arg Asp Ser Pro His Ser Glu Arg His Asn Leu He Ala Glu Leu Arg 
290 295 300 

aga aac aag gee cac aga tec aaa tgc atg cag ate cag ctt tec gca 961 
Arg Asn Lys Ala His Arg Ser Lys Cys Met Gin He Gin Leu Ser Ala 
305 310 315 320 

act cat ctt aga get tct tec att ccc cat tgg get tea ttc tct aag 1009 
Thr His Leu Arg Ala Ser Ser lie Pro His Trp Ala Ser Phe Ser Lys 
325 330 335 

acc cct tgg cct tta gga agg tat gta tea gca atg acc acc ccg get 1057 
Thr Pro Trp Pro Leu Gly Arg Tyr Val Ser Ala Met Thr Thr Pro Ala 
340 345 350 

cgt atg tea cct gta gat ttc cac acg cca age tec ccc aag tea ccc 1105 
Arg Met Ser Pro Val Asp Phe His Thr Pro Ser Ser Pro Lys Ser Pro 
355 360 365 

cct teg gaa atg tec ccg ccc gtg tec age acg acg gtc tec atg ccc 1153 
Pro Ser Glu Met Ser Pro Pro Val Ser Ser Thr Thr Val Ser Met Pro 
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370 375 380 

tec atg gcg gtc agt ccc ttc gtg gaa gag gag aga ccc ctg etc ctt 1201 
Ser Met Ala Val Ser Pro Phe Val Glu Glu Glu Arg Pro Leu Leu Leu 
385 390 395 400 

gtg acg cca cca egg ctg egg gag aag tat gac cac cac gec cag caa 1249 
Val Thr Pro Pro Arg Leu Arg Glu Lys Tyr Asp His His Ala Gin Gin 
405 410 415 

ttc aac teg ttc cac tgc aac ccc gcg cat gag age aac age ctg ccc 1297 
Phe Asn Ser Phe His Cys Asn Pro Ala His Glu Ser Asn Ser Leu Pro 
420 425 430 

ccc age ccc ttg agg ata gtg gag gat gag gaa tat gaa acg ace cag 1345 
Pro Ser Pro Leu Arg He Val Glu Asp Glu Glu Tyr Glu Thr Thr Gin 
435 440 445 

gag tac gaa cca get caa gag ccg gtt aag aaa etc acc aac age age 1393 
Glu Tyr Glu Pro Ala Gin Glu Pro Val Lys Lys Leu Thr Asn Ser Ser 
450 455 460 

egg egg gee aaa aga acc aag ccc aat ggt cac att gee cac agg ttg 1441 
Arg Arg Ala Lys Arg Thr Lys Pro Asn Gly His He Ala His Arg Leu 
465 470 475 480 

gaa atg gac aac aac aca ggc get gac age agt aac tea gag age gaa 1489 
Glu Met Asp Asn Asn Thr Gly Ala Asp Ser Ser Asn Ser Glu Ser Glu 
485 490 495 

aca gag gat gaa aga gta gga gaa gat acg cct ttc ctg gee ata cag 1537 
Thr Glu Asp Glu Arg Val Gly Glu Asp Thr Pro Phe Leu Ala He Gin 
500 505 510 

aac ccc ctg gca gee agt etc gag gcg gee cct gec ttc cgc ctg gtc 1585 
Asn Pro Leu Ala Ala Ser Leu Glu Ala Ala Pro Ala Phe Arg Leu Val 
515 520 525 

gac age agg act aac cca aca ggc ggc ttc tct ccg cag gaa gaa ttg 1633 
Asp Ser Arg Thr Asn Pro Thr Gly Gly Phe Ser Pro Gin Glu Glu Leu 
530 535 540 

cag gec agg etc tec ggt gta ate get aac caa gac cct ate get gtc 1681 
Gin Ala Arg Leu Ser Gly Val He Ala Asn Gin Asp Pro He Ala Val 
545 550 555 560 

taaaaccgaa atacacccat agattcacct gtaaaacttt attttatata ataaagtatt 1741 
ccaccttaaa ttaaacaaaa aaa 1764 

<210> 50 
<211> 560 
<212> PRT 
<213> Bos taurus 

<400> 50 

Lys Ser Glu Leu Arg He Ser Lys Ala Ser Leu Ala Asp Ser Gly Glu 

15 10 15 

Tyr Met Cys Lys Val He Ser Lys Leu Gly Asn Asp Ser Ala Ser Ala 
20 25 30 
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Asn He Thr He Val Glu Ser Asn Ala Thr Ser Thr Ser Thr Ala Gly 

35 40 45 

Thr Ser His Leu Val Lys Cys Ala Glu Lys Glu Lys Thr Phe Cys Val 

50 55 60 

Asn Gly Gly Asp Cys Phe Met Val Lys Asp Leu Ser Asn Pro Ser Arg 
65 70 75 80 

Tyr Leu Cys Lys Cys Gin Pro Gly Phe Thr Gly Ala Arg Cys Thr Glu 

85 90 95 

Asn Val Pro Met Lys Val Gin Thr Gin Glu Lys Ala Glu Glu Leu Tyr 

100 105 110 

Gin Lys Arg Val Leu Thr He Thr Gly He Cys lie Ala Leu Leu Val 

115 120 125 

Val Gly He Met Cys Val Val Val Tyr Cys Lys Thr Lys Lys Gin Arg 

130 135 140 

Lys Lys Leu His Asp Arg Leu Arg Gin Ser Leu Arg Ser Glu Arg Asn 
145 150 155 160 

Thr Met Met Asn Val Ala Asn Gly Pro His His Pro Asn Pro Pro Pro 

165 170 175 

Glu Asn Val Gin Leu Val Asn Gin Tyr Val Ser Lys Asn Val He Ser 

180 185 190 

Ser Glu His He Val Glu Arg Glu Ala Glu Ser Ser Phe Ser Thr Ser 

195 200 205 

His Tyr Thr Ser Thr Ala His His Ser Thr Thr Val Thr Gin Thr Pro 

210 215 220 

Ser His Ser Trp Ser Asn Gly His Thr Glu Ser He He Ser Glu Ser 
225 230 235 240 

His Ser Val He Val Met Ser Ser Val Glu Asn Ser Arg His Ser Ser 

245 250 255 

Pro Thr Gly Gly Pro Arg Gly Arg Leu Asn Gly Leu Gly Gly Pro Arg 

260 265 270 

Glu Cys Asn Ser Phe Leu Arg His Ala Arg Glu Thr Pro Asp Ser Tyr 

275 280 285 

Arg Asp Ser Pro His Ser Glu Arg His Asn Leu He Ala Glu Leu Arg 

290 295 300 

Arg Asn Lys Ala His Arg Ser Lys Cys Met Gin He Gin Leu Ser Ala 
305 310 315 320 

Thr His Leu Arg Ala Ser Ser He Pro His Trp Ala Ser Phe Ser Lys 

325 330 335 

Thr Pro Trp Pro Leu Gly Arg Tyr Val Ser Ala Met Thr Thr Pro Ala 

340 345 350 

Arg Met Ser Pro Val Asp Phe His Thr Pro Ser Ser Pro Lys Ser Pro 

355 360 365 

Pro Ser Glu Met Ser Pro Pro Val Ser Ser Thr Thr Val Ser Met Pro 

370 375 380 

Ser Met Ala Val Ser Pro Phe Val Glu Glu Glu Arg Pro Leu Leu Leu 
385 390 395 400 

Val Thr Pro Pro Arg Leu Arg Glu Lys Tyr Asp His His Ala Gin Gin 

405 410 415 

Phe Asn Ser Phe His Cys Asn Pro Ala His Glu Ser Asn Ser Leu Pro 

420 425 430 

Pro Ser Pro Leu Arg He Val Glu Asp Glu Glu Tyr Glu Thr Thr Gin 

435 440 445 

Glu Tyr Glu Pro Ala Gin Glu Pro Val Lys Lys Leu Thr Asn Ser Ser 

450 455 460 

Arg Arg Ala Lys Arg Thr Lys Pro Asn Gly His He Ala His Arg Leu 
465 470 475 480 

Glu Met Asp Asn Asn Thr Gly Ala Asp Ser Ser Asn Ser Glu Ser Glu 

485 490 495 

Thr Glu Asp Glu Arg Val Gly Glu Asp Thr Pro Phe Leu Ala He Gin 
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500 505 510 

Asn Pro Leu Ala Ala Ser Leu Glu Ala Ala Pro Ala Phe Arg Leu Val 

515 520 525 

Asp Ser Arg Thr Asn Pro Thr Gly Gly Phe Ser Pro Gin Glu Glu Leu 

530 535 540 

Gin Ala Arg Leu Ser Gly Val lie Ala Asn Gin Asp Pro He Ala Val 
545 550 555 560 



<210> 51 
<211> 1140 
<212> DNA 
<213> Bos taurus 

<220> 

<221> CDS 

<222> (1) . . . (840) 

<221> misc_f eature 
<222> 895 

<223> n = A, T, C or G 
<400> 51 

cat caa gtg tgg gcg gcg aaa gcc ggg ggc ttg aag aag gac teg ctg 48 
His Gin Val Trp Ala Ala Lys Ala Gly Gly Leu Lys Lys Asp Ser Leu 
15 10 15 

etc ace gtg cgc ctg ggc gcc tgg ggc cac ccc gcc ttc ccc tec tgc 96 
Leu Thr Val Arg Leu Gly Ala Trp Gly His Pro Ala Phe Pro Ser Cys 
20 25 30 

ggg cgc etc aag gag gac age agg tac ate ttc ttc atg gag ccc gag 144 
Gly Arg Leu Lys Glu Asp Ser Arg Tyr He Phe Phe Met Glu Pro Glu 
35 40 45 

gcc aac age age ggc ggg ccc ggc cgc ctt ccg age etc ctt ccc ccc 192 
Ala Asn Ser Ser Gly Gly Pro Gly Arg Leu Pro Ser Leu Leu Pro Pro 
50 55 60 

tct cga gac ggg ccg gaa cct caa gaa gga ggt cag ccg ggt get gtg 240 
Ser Arg Asp Gly Pro Glu Pro Gin Glu Gly Gly Gin Pro Gly Ala Val 
65 70 75 80 

caa egg tgc gcc ttg cct ccc cgc ttg aaa gag atg aag agt cag gag 288 
Gin Arg Cys Ala Leu Pro Pro Arg Leu Lys Glu Met Lys Ser Gin Glu 
85 90 95 

tct gtg gca ggt tec aaa eta gtg ctt egg tgc gag ace agt tct gaa 336 
Ser Val Ala Gly Ser Lys Leu Val Leu Arg Cys Glu Thr Ser Ser Glu 
100 105 110 

tac tec tct etc aag ttc aag tgg ttc aag aat ggg agt gaa tta age 384 
Tyr Ser Ser Leu Lys Phe Lys Trp Phe Lys Asn Gly Ser Glu Leu Ser 
115 120 125 

cga aag aac aaa cca gaa aac ate aag ata cag aaa agg ccg ggg aag 432 
Arg Lys Asn Lys Pro Glu Asn He Lys He Gin Lys Arg Pro Gly Lys 
130 135 140 
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tea gaa ctt cgc att age aaa gcg tea ctg get gat tct gga gaa tat 480 
Ser Glu Leu Arg He Ser Lys Ala Ser Leu Ala Asp Ser Gly Glu Tyr 
145 150 155 160 

atg tgc aaa gtg ate age aaa eta gga aat gac agt gee tct gee aac 528 
Met Cys Lys Val He Ser Lys Leu Gly Asn Asp Ser Ala Ser Ala Asn 
165 170 175 



ate acc att gtg gag tea aac gec aca tec aca tct aca get ggg aca 
He Thr He Val Glu Ser Asn Ala Thr Ser Thr Ser Thr Ala Gly Thr 
180 185 190 



gga ggc gag tgc ttc atg gtg aaa gac ctt tea aat ccc tea aga tac 
Gly Gly Glu Cys Phe Met Val Lys Asp Leu Ser Asn Pro Ser Arg Tyr 
210 215 220 



576 



age cat ctt gtc aag tgt gca gag aag gag aaa act ttc tgt gtg aat 624 
Ser His Leu Val Lys Cys Ala Glu Lys Glu Lys Thr Phe Cys Val Asn 
195 200 205 



672 



ttg tgc aag tgc caa cct gga ttc act gga gcg aga tgt act gag aat 720 
Leu Cys Lys Cys Gin Pro Gly Phe Thr Gly Ala Arg Cys Thr Glu Asn 
225 230 235 240 

gtg ccc atg aaa gtc caa acc caa gaa aag tgc cca aat gag ttt act 768 
Val Pro Met Lys Val Gin Thr Gin Glu Lys Cys Pro Asn Glu Phe Thr 
245 250 255 

ggt gat cgc tgc caa aac tac gta atg gee age ttc tac agt acg tec 816 
Gly Asp Arg Cys Gin Asn Tyr Val Met Ala Ser Phe Tyr Ser Thr Ser 
260 265 270 

act ccc ttt ctg tct ctg cct gaa tagegcatet cagtcggtgc cgctttcttg 870 
Thr Pro Phe Leu Ser Leu Pro Glu 
275 280 

ttgccgcatc tcccctcaga ttccncctag agetagatge gttttaccag gtctaacatt 930 
gactgcctct gcctgtcgca tgagaacatt aacacaagcg attgtatgac ttcctctgtc 990 
cgtgactagt gggctctgag etactegtag gtgegtaagg ctccagtgtt tctgaaattg 1050 
atcttgaatt actgtgatac gacatgatag tccctctcac ccagtgcaat gacaataaag 1110 
gecttgaaaa gtcaaaaaaa aaaaaaaaaa 1140 

<210> 52 
<211> 280 
<212> PRT 
<213> Bos taurus 



<400> 52 

His Gin Val Trp Ala Ala Lys Ala Gly Gly Leu Lys Lys Asp Ser Leu 

1 5 io 15 

Leu Thr Val Arg Leu Gly Ala Trp Gly His Pro Ala Phe Pro Ser Cys 

20 25 30 

Gly Arg Leu Lys Glu Asp Ser Arg Tyr He Phe Phe Met Glu Pro Glu 

35 40 45 

Ala Asn Ser Ser Gly Gly Pro Gly Arg Leu Pro Ser Leu Leu Pro Pro 

50 55 60 

Ser Arg Asp Gly Pro Glu Pro Gin Glu Gly Gly Gin Pro Gly Ala Val 
65 70 75 80 

Gin Arg Cys Ala Leu Pro Pro Arg Leu Lys Glu Met Lys Ser Gin Glu 
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85 90 95 

Ser Val Ala Gly Ser Lys Leu Val Leu Arg Cys Glu Thr Ser Ser Glu 

100 105 no 

Tyr Ser Ser Leu Lys Phe Lys Trp Phe Lys Asn Gly Ser Glu Leu Ser 

115 120 125 

Arg Lys Asn Lys Pro Glu Asn He Lys He Gin Lys Arg Pro Gly Lys 

130 135 140 

Ser Glu Leu Arg lie Ser Lys Ala Ser Leu Ala Asp Ser Gly Glu Tyr 
145 150 155 160 

Met Cys Lys Val He Ser Lys Leu Gly Asn Asp Ser Ala Ser Ala Asn 

165 170 175 

He Thr He Val Glu Ser Asn Ala Thr Ser Thr Ser Thr Ala Gly Thr 

180 185 190 

Ser His Leu Val Lys Cys Ala Glu Lys Glu Lys Thr Phe Cys Val Asn 

195 200 205 

Gly Gly Glu Cys Phe Met Val Lys Asp Leu Ser Asn Pro Ser Arg Tyr 

210 215 220 

Leu Cys Lys Cys Gin Pro Gly Phe Thr Gly Ala Arg Cys Thr Glu Asn 
225 230 235 240 

Val Pro Met Lys Val Gin Thr Gin Glu Lys Cys Pro Asn Glu Phe Thr 

245 250 255 

Gly Asp Arg Cys Gin Asn Tyr Val Met Ala Ser Phe Tyr Ser Thr Ser 

260 265 270 

Thr Pro Phe Leu Ser Leu Pro Glu 
275 280 

<210> 53 
<211> 1652 
<212> DNA 
<213> Bos taurus 

<220> 
<221> CDS 

<222> (459) . . . (1181) 
<400> 53 

agtttccccc cccaacttgt cggaactctg ggctcgcgcg cagggcagga gcggagcggc 60 
ggcggctgcc caggcgatgc gagcgcgggc cggacggtaa tcgcctctcc ctcctcgggc 120 
tgcgagcgcg ccggaccgag gcagcgacag gagcggaccg cggcgggaac cgaggactcc 180 
ccagcggcgc gccagcagga gccaccccgc gagcgtgcga ccgggacgga gcgcccgcca 240 
gtcccaggtg gcccggaccg cacgttgcgt ccccgcgctc cccgccggcg acaggagacg 300 
ctccccccca cgccgcgcgc gcctcggccc ggtcgctggc ccgcctccac tccggggaca 360 
aacttttccc gaagccgatc ccagccctcg gacccaaact tgtcgcgcgt cgccttcgcc 420 
gggagccgtc cgcgcagagc gtgcacttct cgggcgag atg teg gag cgc aga gaa 476 

Met Ser Glu Arg Arg Glu 
1 5 

ggc aaa ggc aag ggg aag ggc ggc aag aag gac cga ggc tec ggg aag 524 
Gly Lys Gly Lys Gly Lys Gly Gly Lys Lys Asp Arg Gly Ser Gly Lys 
10 15 20 

aag ccc gtg ccc gcg get ggc ggc ccg age cca gec ttg cct ccc cgc 572 
Lys Pro Val Pro Ala Ala Gly Gly Pro Ser Pro Ala Leu Pro Pro Arq 
25 30 35 

ttg aaa gag atg aag atg cag gag tct gtg gca ggt tec aaa eta gtg 620 
Leu Lys Glu Met Lys Met Gin Glu Ser Val Ala Gly Ser Lys Leu Val 
40 45 50 
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ctt egg tgc 
Leu Arg Cys 
55 

ttc aag aat 
Phe Lys Asn 



aag ata cag 
Lys lie Gin 



tea ctg get 
Ser Leu Ala 
105 

gga aat gac 
Gly Asn Asp 
120 

ate ace act 
lie Thr Thr 
135 

gag tct ccc 
Glu Ser Pro 



tea tec aca 
Ser Ser Thr 



gca gag aag 
Ala Glu Lys 
185 

gtg aaa gac 
Val Lys Asp 
200 



gag ace agt tct 
Glu Thr Ser Ser 
60 

QQ9 agt gaa tta 
Gly Ser Glu Leu 
75 

aaa agg ccg ggg 
Lys Arg Pro Gly 
90 

gat tct gga gaa 
Asp Ser Gly Glu 



agt gec tct gee 
Ser Ala Ser Ala 
125 

ggc atg cca gee 
Gly Met Pro Ala 
140 

att aga ata tea 
lie Arg lie Ser 
155 

tec aca tct aca 
Ser Thr Ser Thr 
170 

gag aaa act ttc 
Glu Lys Thr Phe 



ctt tea aat ccc 
Leu Ser Asn Pro 
205 



gaa tac tec 
Glu Tyr Ser 



age cga aag 
Ser Arg Lys 
80 

aag tea gaa 
Lys Ser Glu 
95 

tat atg tgc 
Tyr Met Cys 
110 

aac ate acc 
Asn lie Thr 



tea act gag 
Ser Thr Glu 



gta tea aca 
Val Ser Thr 
160 

get ggg aca 
Ala Gly Thr 
175 

tgt gtg aat 
Cys Val Asn 
190 

tea aga tac 
Ser Arg Tyr 



tct etc aag ttc 
Ser Leu Lys Phe 
65 

aac aaa cca caa 
Asn Lys Pro Gin 



ctt cgc att age 
Leu Arg lie Ser 
100 

aaa gtg ate age 
Lys Val He Ser 
115 

att gtg gag tea 
He Val Glu Ser 
130 

aca gcg tat gtg 
Thr Ala Tyr Val 
145 

gaa gga aca aat 
Glu Gly Thr Asn 



age cat ctt gtc 
Ser His Leu Val 
180 

gga ggc gag tgc 
Gly Gly Glu Cys 
195 

ttg tgc aag tgc 
Leu Cys Lys Cys 
210 



aag tgg 668 
Lys Trp 
70 

aac ate 716 
Asn He 
85 

aaa gcg 764 
Lys Ala 



aaa eta 812 
Lys Leu 



aac gag 860 
Asn Glu 



tct tea 908 
Ser Ser 
150 

act tct 956 

Thr Ser 

165 

aag tgt 1004 
Lys Cys 



ttc atg 1052 
Phe Met 



cca aat 1100 
Pro Asn 



gag ttt act ggt gat cgc tgc caa aac 
Glu Phe Thr Gly Asp Arg Cys Gin Asn 
215 220 

agt acg tec act ccc ttt ctg tct ctg 
Ser Thr Ser Thr Pro Phe Leu Ser Leu 
235 



tac gta atg gec age ttc tac 1148 
Tyr Val Met Ala Ser Phe Tyr 
225 230 

cct gaa taggegcatg etcagteggt 1201 

Pro Glu 

240 



gccgctttct tgttgccgca tctcccctca gattcaacct agagctagat gcgttttacc 1261 
aggtctaaca ttgactgect ctgcctgtcg catgagaaca ttaacacaag cgattgtatg 1321 
acttcctctg teegtgacta gtgggctctg agetactegt aggtgcgtaa ggctccagtg 1381 
tttctgaaat tgatcttgaa ttactgtgat acgacatgat agtccctctc acccagtgca 1441 
atgacaataa aggecttgaa aagtctcact tttattgaga aaataaaaat cgttccacgg 1501 
gacagtccct cttctttata aaatgaccct atccttgaaa aggaggtgtg ttaagttgta 1561 
accagtacac acttgaaatg atggtaagtt cgcttcggtt cagaatgtgt tctttctgac 1621 
aaataaacag aataaaaaaa aaaaaaaaaa a 1652 

<210> 54 
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<211> 241 
<212> PRT 
<213> Bos taurus 

<400> 54 

Met Ser Glu Arg Arg Glu Gly Lys Gly Lys Gly Lys Gly Gly Lys Lys 

15 10 15 

Asp Arg Gly Ser Gly Lys Lys Pro Val Pro Ala Ala Gly Gly Pro Ser 

20 25 30 

Pro Ala Leu Pro Pro Arg Leu Lys Glu Met Lys Ser Gin Glu Ser Val 

35 40 45 

Ala Gly Ser Lys Leu Val Leu Arg Cys Glu Thr Ser Ser Glu Tyr Ser 

50 55 60 

Ser Leu Lys Phe Lys Trp Phe Lys Asn Gly Ser Glu Leu Ser Arg Lys 
f ™ 75 80 

Asn Lys Pro Gin Asn He Lys He Gin Lys Arg Pro Gly Lys Ser Glu 

85 90 95 

Leu Arg He Ser Lys Ala Ser Leu Ala Asp Ser Gly Glu Tyr Met Cys 

100 105 no 

Lys Val He Ser Lys Leu Gly Asn Asp Ser Ala Ser Ala Asn lie Thr 

115 120 125 

lie Val Glu Ser Asn Glu lie Thr Thr Gly Met Pro Ala Ser Thr Glu 

130 135 140 

Thr Ala Tyr Val Ser Ser Glu Ser Pro lie Arg lie Ser Val Ser Thr 
145 150 155 160 

Glu Gly Thr Asn Thr Ser Ser Ser Thr Ser Thr Ser Thr Ala Gly Thr 

165 170 175 

Ser His Leu Val Lys Cys Ala Glu Lys Glu Lys Thr Phe Cys Val Asn 

180 185 190 

Gly Gly Glu Cys Phe Met Val Lys Asp Leu Ser Asn Pro Ser Arq Tyr 

195 200 205 

Leu Cys Lys Cys Pro Asn Glu Phe Thr Gly Asp Arg Cys Gin Asn Tvr 

2i0 215 220 

Val Met Ala Ser Phe Tyr Ser Thr Ser Thr Pro Phe Leu Ser Leu Pro 



225 
Glu 



230 



235 



240 
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